Lifetime of EGFP, EYFP and their fusion proteins with mCherry

Results:
Figs. S1A and S1B show the fluorescence intensity decay of EGFP and EYFP together with a fit to a mono-exponential lifetime model. The data of both proteins are well represented by a mono-exponential decay. We determined a lifetime of 2.58 0.04 ± ns for EGFP ( 17 n = cells) and a lifetime of 3.07 0.03 ± ns for EYFP ( 11 n = cells). The fluorescence intensity decay of G-Ch is shown in Fig. S2 . A fit to a monoexponential (Fig. S2A ) leads to strongly correlated residuals, while a bi-exponential decay (Fig. S2B) 
Discussion:
The literature reports both mono-and bi-exponential decays for EGFP with lifetime values that range from 2.4 to 3 ns (1-6) For example, Hess et al. (1) reports a biexponential decay for EGFP in the cytoplasm of cells. Their intensity averaged lifetime of 2.51 ns is close to the value reported here. Interestingly, the paper also notes that the authors observed mono-exponential decay of EGFP in some cases. Additionally, there is a difference in lifetime for EGFP in the cytoplasm and in solution. A separate study also observed a difference in lifetime for cytoplasmic and aqueous EGFP, but reported a single lifetime (7) . The same study noted that while the lifetime changed the brightness remained constant. This observation agrees with another report that measured the brightness of EGFP in the nucleus, cytoplasm, and in aqueous solution and concluded that the brightness remains constant (8) . These results suggest that environmental factors other than pH are influencing the lifetime properties of EGFP, while brightness appears to be quite stable. One such factor influencing the lifetime is the index of refraction according to the Strickler and Berg relationship. We performed all lifetime measurements in the nucleus of CV-1 cells in order to minimize changes in the environmental conditions.
Just as for the case of EGFP, the reported lifetimes of EYFP scatter from 2.8 to 3.2 ns (2, 3, 9-11). Some of these studies reported a mono-exponential lifetime for EYFP, while others reported a bi-exponential decay. We observe a mono-exponential lifetime of 3.07 ns for EYFP, which falls into the range of values reported in the literature. The fluorescence lifetime of EYFP is also sensitive to environmental factors (10) . Thus, all lifetime measurements are taken in the nucleus of CV-1 cells to keep environmental conditions the same.
Brightness Measurements of EYFP and EYFP-EYFP
Results:
The brightness of the fluorescent protein EYFP and a tandem construct EYFP-EYFP are measured inside the nucleus of CV-1 cells. The average brightness determined from 17 cells each is reported in Table S1 . The brightness ratio of EYFP-EYFP to EYFP is a factor of two, as expected, because the tandem-construct carries two fluorophores. The doubling of the brightness for the tandem construct also demonstrates that no longlived dark states exist for EYFP in two-photon excitation (12). Material and methods:
